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Radiation Stenosis and Fistula Formation Developed afier Iridium-192
High-Dose-Rate Intracavitary Radiation Boost Therapy for
Carcinoma of the Esophagus

Hiroshi Onishi?, Hitoshi Ogata?, Guio Uchiyama?, Motoshi Yamaguchi?), Keiji Tovama?,
Kiyoshi Koizumi?, Shuichi Monzawa?, Hiroshi Oba?, Kenji Kachi?,
Takuji Araki?, Atsushi Nambu? and Kuni Ohtomo?
1) Department of Radiology, Yamanashi Medical College, Department of Radiology, Narita Red-Cross Hospital
2) Department of Radiology, Yamanashi Medical College

Research Code No. : 605
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Tridium-192 high-dose-rale,
Intracavitary irradiation

Intracavitary irradiation using a high-dose-rate Ir-192 remote after-loading system was applied to
14 advanced or inoperable patients with esophageal carcinoma as a boost therapy. The total dose of
external irradiation was 45—70 Gy/15—35 fractions and that of intracavitary irradiation was 11.6—
34.0 Gy/2—4 fractions at a point 5 mm deep from the inner surface of the esophageal mucosa. The
time-dose-fractionation factor (TDF) of the whole treatment was 116—186 (mean, 146). Six patients
(43%) had complete response (CR), three (21%) had partial response and five (36%) had no response.
Esophageal carcinoma that showed exophytic growth, was less than 5 cm ling, and showed favorable
response to external irradiation was likely to be a good candidate for intracavitary radiation boost
therapy. Fistula formation was produced in five patients (36%), four of whom were irradiated at more
than 140 TDF. All six CR patients were free from esophageal tumors, but severe esophageal stenosis
due to radiation injury developed in five (83%) of them. They were irradiated at more than 135 TDF.
One- and two-year survival rates were 28.6% and 14.3%, respecti vely. The poor prognosis was ascribed
to the frequent occurrence of fatal radiation stenosis and fistula formation. An appropriate therapeutic
dose for esophageal carcinoma that does not cause severe radiation stenosis was estimated to be under
120 TDF.
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Table 1 Summary of patient’s data

Tumor characteristics

Dose of irradiation®*

(Ii?se Age Sex*! L . ’ ] i
C. Location*? Type (ecnn%h Stage*? oggg:llf?::i) %é;g%‘g! Int(r é';?;"};}rtsl"w Total TDF*
1 79 M Ei Tumorous 4.0 IIB(TIND unknown 60/30 26.4/4 157.2
2 74 M Im Tumoruos 2.0 IIB(T2ND unknown 60/30 13.7/3 121.1
3 76 M Im Funnelled 9.5 I (T4ND 25 60,30 23.8/4 143.0
4 64 M Ei Spiral 8.0 m (T3ND 15 45/15 35.5/4 186.2
5 70 F Ei Funnelled 4.0 m (T3ND 15 60/30 11.7/2 116.4
6 70 M Ei Spiral 11.0 IIB(T2N1) 30 60,30 24.6/4 141.0
7 7 M Im Spiral 9.0 m (T3ND 20 70/35 31.0/4 180.5
8 57 M Iu Spiral 10.0 ITA(T3NOD 15 60/30 20.4/2 142.0
9 68 M Im Spiral 4.5 I (T3ND 15 60/30 34.2/4 165.0
10 70 M Ce Tumorous 3.0  ITA(T3NO) 10 64/32 22.8/3 139.8
11 80 M Ei Tumorous 4.5 IIB(T2ND 20 60/30 18.0/3 137.6
12 77 M Ei Funnelled 7.0 I (T3ND 15 70/35 28.7/4 161.2
13 80 F Ei Serrated 4.5 m (T3ND 15 60/30 24.7/4 148.4
14 74 M Ei Funnelled 4.5 m (T3ND 20 50/25 13.3/3 107.0

*1 M: Male, F: Female

+ 2 Ce: cervical esophagus, Iu: upper intrathoracic esophagus,
Im: Middle intrathoracic esophagus, Ei : Lower intrathoracic esophagus

+ 3 UICC classification 1987

* 4 calculated at 5rnm deep from the inner surface of the esophagus

+5 TDF : Time-Dose-Fractionation factor

SERL 5 4F 2 A25H
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Fig. 2 Example of isodose-rate (per 1Ci of Ir-192)
curves for intracavitary irradiation (moving dis-
tance of souce is 11.0cm).
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Table 2 Summary of treatment results and

follow-up
Gt Respomse  Logtlecurmonce  Supva time
1 CR Negative 9.0
2 CR Negative 11.0
3 PR Positive 30.0
4 NR Positive 6.0
5 NR Unknown 4.0
6 CR Negative 10.0
7 CR Negative 13.0
8 NR Positive 6.0
9 NR Unknown 5.0
10 PR Positive 14.0
11 CE Negative 10.0
12 NE Negative 30.0
13 CR Negative 9.0
14 PR Negative 11.0
AaREEREEE #53% H25
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Fig. 3 Graph showing the tumor response in X-ray
images acoording to the advance of radiation
treatment.
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Fig. 4 Graph showing the tumor response accord-
ing to the total radiation dose.
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Fig. 5 Graph showing the occurrence of fistula
formation according to the total radiation dose.
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Fig. 6 Graph showing the development of stenosis
according to the total radiation dose.
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Fig. 7 Case 6. A 69-year-old man with 11 cm-long spiral-typed carcinoma in the lower
thoracic esophagus. A, Before radiation treatment. B, Tumor had partially regressed at 20
Gy. C, Almost CR had been already gained in tumor response at 40Gy. D, Smooth esophageal
wall was observed at 60Gy in the end of the external irradiation. E, Then intracavitary
irradiation of 24Gy in 4 times was performed and severe esophagitis developed 2 months
after completion of the treatment. F, Progressive stenosis with ulcer formation developed in
the irradiated area. Hypoproteinemic pleural effusion and ulcer bleeding worsened his
general status and he died 6 months after the treatment.
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